This research aims to quantify the relationship between airborne algal growth/death on the exterior walls of the building and environmental factors such as surface temperature and humidity. Based on this, the study proposes a prediction model for the algal growth, where the algal growth was evaluated as algal cell number. The proposed model was used to simulate the change in algal cell number (growth and/or death), taking into consideration the temperature, humidity, and incident solar radiation. Results indicate that the algal growth rate agreed well with the measured L* value (brightness).
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2013 6 4 2014 12 18 1 1 ( One of the main causes underlying the soiling of exterior walls is the presence of airborne algae. The present study aims to quantify the relationship between airborne algal growth and/or death on the exterior walls of the building and the associated environmental factors. Accordingly, the study proposes a prediction model of the algal growth, wherein the algal growth is evaluated as algal cell number. In particular, the proposed model was used to simulate the change in algal cell number.
According to our previous studies, soiling occurred not only on the parts that were directly exposed to the rainwater but also on the parts that rarely received the rainwater. However, algal cells were observed on both the parts, irrespective whether or not they were exposed to rainwater. The degree of the soiling could be quantitatively evaluated using the L* value of the wall surface, which is a function of its brightness. On the parts where the high temperatures reach above 40°C, the algae could not grow and were liable to die. Consequently, the wall surfaces were barely discolored, contributing to larger L* value, and vice versa.
Accordingly, the algal growth and death is presumed to proceed as follows. In general, the algae can adhere to every part of the exterior surface. However, they are prone to die and the soiling cannot be significant on the parts with high temperatures and low humidity due to the solar radiation. On the contrary, the algae can grow and the soiling proceeds on the parts without the high temperatures and low humidity.
On the basis of these results, regarding the relationship between the L* value and temperature and humidity of the wall surface, the following can be concluded.
(1) The change in environmental conditions significantly affected the L* in the previous several days, that is, -when the surface temperatures frequently reached 40°C, there was an increase in the L* value, probably due to the algae death,
-when the surface temperatures rarely reached 40°C, together with high surface humidity, there was a decrease in L* value, -when the surface temperature reached 40°C, there was an increase in L* value, despite the high surface humidity due to the rainfall.
(2) The abovementioned strong correlation between the environmental factors (surface temperature and humidity) and L* value indicates that the algal growth/death is significantly influenced by the temperature and humidity during the past several days. Based on these, we proposed a simple algal growth/death model, taking into consideration the influence of the surface temperature, humidity, and incident solar radiation. 
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